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Background: Patients with congenital duodenal obstruction (CDO) predominantly 
have a postampullary lesion site and a high association with Down syndrome, 
according to previous reports from Western countries. This study aimed to deter-
mine whether there are racial differences in the clinical characteristics of congeni-
tal duodenal obstruction, based on the experience from a Taiwanese medical center.
Methods: The charts were retrospectively reviewed among neonates with CDO who 
received surgery at National Taiwan University Hospital during the period 1985−
2008. Patients were grouped into a preampullary or postampullary group according to 
the obstruction in relation to the ampulla of Vater. Other characteristics, including 
sex, time of diagnosis, operative findings, as well as associated anomalies, were 
recorded for further analysis.
Results: A total of 30 patients with CDO including 16 with atresia, 10 with mucosal webs, 
and 4 with stenosis, were recruited; among them, 16 were boys and 14 were girls. 
In 15 patients (50%), the diagnosis of duodenal obstruction was made prenatally. A total 
of 11 of the 30 patients (37%) were in the preampullary group and 19 (63%) were in the 
postampullary group. Seventeen patients (56.7%) had at least one additional anomaly, 
including four (13%) who had trisomy 21. The preampullary group had significantly fewer 
associated congenital anomalies than in the postampullary group (27% vs. 74%, p = 0.012).
Conclusion: Our cohort showed a relatively lower incidence of postampullary lesions 
and associated Down syndrome in patients with CDO compared with Western countries. 
Additionally, patients with preampullary lesions had significantly less association 
with other anomalies.
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1.  Introduction
Congenital duodenal obstruction (CDO) is a fre-
quent cause of congenital intestinal obstruction, 
which occurs in 1 per 5000−10,000 live births, 
commonly affecting boys more than girls.1 Several 
embryological defects in foregut development, ca-
nalization, or rotation lead to congenital duodenal 
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obstruction.2,3 Abnormal embryologic relationships 
between the duodenum and other structures in close 
anatomic proximity, such as the pancreas and por-
tal vein, may also lead to CDO.3 Thus, CDO can be 
classified into either intrinsic or extrinsic defects.4 
Intrinsic lesions include duodenal atresia, duodenal 
stenosis, or duodenal web; whereas, annular pan-
creas, malrotation, peritoneal bands, and anterior 
portal vein result in extrinsic lesions.3,5
More than 50% of CDO patients have associated 
anomalies, including intestinal malrotation, esopha-
geal atresia, congenital heart disease, variant im-
perforate anus, central nervous lesion, and renal 
anomalies.6−12 CDO has been reported to have a 
high association with Down syndrome (21−76%).6−12 
Furthermore, in most CDO patients (85%) their ob-
struction site is distal to the ampulla of Vater.2 All 
of these previous reports are from Western coun-
tries. In Taiwan, our recent clinical experience has 
shown that Down syndrome is rare, and there are 
also relatively less predominant postampullary le-
sions in CDO patients. Therefore, we aimed to carry 
out a retrospective review of our CDO patients to 
determine whether there are racial differences in 
the clinical characteristics of CDO between Eastern 
and Western countries.
2.  Materials and Methods
The Institutional Review Board of National Taiwan 
University Hospital, Taipei, Taiwan approved this 
study. During the period 1985−2008, 30 patients 
with CDO were diagnosed and accepted for surgi-
cal intervention at the National Taiwan University 
Hospital. The clinical presentation, operative find-
ings, associated anomalies, and outcomes in these 
patients were collected by reviewing their charts. 
The location of the obstruction was classified into 
preampullary and postampullary groups according 
to the presence of bile content of orogastric drain-
age before surgery, as well as operative findings. 
Statistical analysis was performed using SPSS sta-
tistical software (Chicago, IL, USA). The χ2 test and 
Fisher’s test were used to obtain statistical differ-
ences between group variations. A p value ≤ 0.05 
was considered significant.
3.  Results
A total of 30 patients with CDO, 16 males and 
14 females, were included in this study. All patients 
were diagnosed and treated within 7 days of birth 
except for one patient who obtained an accurate 
diagnosis as late as 7 months of age. The mean 
gestational age was 37.6 weeks, ranging from 31 to 
40 weeks. The mean body weight at birth was 2.5 kg 
(1.3−3.6 kg).
Maternal polyhydramnios was present in 16 of 
the 30 cases (53%). In 15 patients the diagnosis of 
duodenal obstruction was made prenatally, based 
on a double-bubble image noted on ultrasound. The 
remaining 15 patients were evaluated for CDO be-
cause of symptoms including vomiting (n = 13), upper 
abdominal distention (n = 3), respiratory distress 
(n = 4), upper gastrointestinal bleeding (n = 2), and 
abdominal mass (n = 1). Operative findings disclosed 
16 cases of atresia, 10 cases of mucosal web, and 
4 cases of stenosis. Annular pancreas was found in 
seven patients (3 with atresia, 2 with stenosis, and 
2 with mucosal web). An anterior portal vein and a 
second duodenal web were found in one patient. 
According to the obstruction site in relation to the 
ampulla of Vater, 11 of the 30 cases (37%) were clas-
sified in the preampullary group and 19 (63%) were 
in the postampullary group.
Seventeen of the 30 patients (56.7%) had at 
least one additional anomaly. Six patients had chro-
mosomal anomalies, including four (13%) with tri-
somy 21, one (3.3%) with a 2P12 deletion, and one 
with chromosome 46XY metaphase. In the preamp-
ullary group, 3 of the 11 patients (27.3%) had asso-
ciated anomalies. Two patients had chromosomal 
anomalies, and the other patient had an anterior 
portal vein combined with malrotation and complex 
heart disease. In the postampullary group, 14 of the 
19 patients (74%) had at least one associated anom-
aly, including chromosomal anomalies (n = 4), con-
genital heart disease (n = 8), esophageal atresia with 
tracheoesophageal fistula (n = 2), malrotation (n = 4), 
jejunoileal atresia (n = 1), imperforate anus (n = 3), 
cleft lip/palate (n = 2), hemivertebrae (n = 1), cen-
tral nervous system anomalies and a double ureter 
(n = 1; Table 1). There were significantly fewer as-
sociated congenital anomalies in the preampullary 
group than in the postampullary group (27% vs. 74%, 
p = 0.012). Two patients died, because of complex 
heart disease in one patient and hepatic failure in 
the other patient. The mortality rate was 6.7%.
4.  Discussion
There is a high incidence of CDO associated with 
Down syndrome (21−76%) as shown in previous 
studies from Western countries.3,5,6,12 However, 
in our series there were only 4 out of the 30 CDO 
patients (13%) who had concurrent Down syndrome. 
Another study of Chinese populations from 1974 to 
1999 in Hong Kong showed that the incidence of 
Down syndrome in CDO patients was 22% (6/27).13 
A 10-year survey conducted by Chang Gung Memorial 
Hospital in Kaohsiung, the largest medical center 
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in southern Taiwan, from 1988 to 1998 also revealed 
a low association of Down syndrome with CDO (2/13, 
15.4%).14 Our data was obtained from National Taiwan 
University Hospital, a 2500-bed university-affiliated 
hospital located in northern Taiwan. Taken together 
with the above reviews from southern Taiwan and 
Hong Kong, there is a clear trend that the association 
of CDO with trisomy 21 is much lower in the Chinese 
population than in the Caucasian population.
In Taiwan, the liberal use of second-trimester 
maternal serum screening began in 1994, which sub-
sequently led to a decrease in the live birth rates of 
infants with Down syndrome from 0.63 to 0.23 per 
1000 births in 1994−1995.15 The rate of amniocen-
tesis in pregnant women aged 35 or older increased 
from 25.3% in 1993 to 70.7% in 2001, which also 
contributed to the reduction of infants with Down 
syndrome.15 Our data showed that the incidence of 
Down syndrome in CDO patients was 16.7% (3/18) 
prior to 2001 and 8.3% (1/12) after 2001. It appeared 
that the policy of the prenatal diagnosis program 
decreased the incidence of CDO combined with 
Down syndrome because of the decreased total 
number of Down syndrome patients. Nevertheless, 
prior to 2001 the association of CDO with Down 
syndrome was still low compared with reports from 
Western countries.
The location of the obstruction site for patients 
with CDO has been found to be predominantly dis-
tal to the ampulla of Vater.2,16,17 Only 15% of pa-
tients with CDO had their lesion sites proximal to 
the ampulla.2 In contrast to these previous stud-
ies, 11 of the 30 CDO patients (37%) in our series 
had preampullary obstructions. Interestingly, we 
also found, for the first time, that CDO patients 
with preampullary lesions had significantly fewer 
associated anomalies than patients with postamp-
ullary obstructions. It is not clear whether this 
finding is specific for our population. However, the 
abortion rate is usually high in Chinese once anom-
alies are detected prenatally. The fetus may be 
aborted when they have anomalies. This trend 
could possibly have affected the occurrence of 
CDO-associated anomalies in our population.
Early in the fourth week of embryonic growth, 
the duodenum begins to develop from the caudal 
part of the foregut and the cranial part of the mid-
gut. The junction of the two parts of the duode-
num is just distal to the origin of the bile duct. The 
etiology of duodenal obstruction is probably re-
lated to a failure of recanalization of the duodenal 
lumen.2,3 During the process of vacuolation and re-
canalization of the duodenum, the hepato-pancreatic 
duct develops two lumens and opens into the duo-
denum with two orifices.18 These two major canals 
create a narrow segment of the duodenum, and 
this narrow zone is most prone to faulty recana-
lization and atresia formation.18,19 Therefore, the 
vast majority of cases with congenital duodenal 
atresia occur distal to the ampulla of Vater. Pa-
tients with Down syndrome have defects in cell 
migration that lead to various canalization-related 
diseases, such as CDO, anal atresia, and congenital 
heart diseases.20,21
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